WE CLAIM: 

1. . ..thod for analog representation of the amplitude, 

of a vector, 

Wherein sin.le-stranded oligomers E, and are a^bset 

„£ all single-stranded oligomers and are each in lo/ 

i = 1 2 ,/ . . / iti in an 

correspondence with the basis vectors e„ 
abstract m-dimensional vector space; 

„.erein a set of the oligomers and E/represents an 

'ry.c/v and E- oligomers 
^ ^ M - Y V- e-, wherein tho^ ana y 
component vector V - Z^i v, e,, 

,..e co^ple^entarv nucleotide se.uenc/, «ith the E. oligomers 
representing the .-th co^poneAo/ ^^""^^ 
V. is positive, and the o/igo/rs representing the i-th 
component of V for which V jl/negat,ive; and 

Wherein the concentra/on of/each of the oligomers or 

■ , to th4 magirl^ude of the amplitude of the 
El is proportional to tj)* magnii. 

i-th component of V. 



2 The me/od of clai^ 1, wherein the oligomers 
independentl/omprise subunits selected from the group 
consistm/f deo.vribonucleotides, ribonucleotides, and 
analogs/f deoxyribonucleotides or ribonucleotides; and any 
..ng/oligomer comprises one or a combination of two or more 
/said different types of subunits. 
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3. , .ethod to. analo, representation of tne ope.atio^ 
of vector and matrix algebra, 

wnerein each vector i. represented by a set of tn^ 
oligomers E, and according to claimA, and 

„.erein tne operations of vector addition an/vector and 
matri. algebra are represented b. biocbemical pX^cesses and 
reactions involving said oligomers and yomprising 
diffusion, molecnlar recognition, specif i/v.^-— ^ 

orvfcr-ific reactions ot 
complementary oligomers, and se.uence-s^crf rc 

-.^■inrr/nn the oligomers, 
nucleic acid-modxfying enzymes a^xno/on 



H of claim 3/ wherein the oligomers 
4 , The method ot ciaxiu 

V, ^^c^pL^ted from the group 
independently comprise subunr/sVse>^cte 

i/ofides ribonucleotides, and 
consisting of deoxyrxbonucl^otrdes , 

.nalogs of deo.yrrbonucl/t.des or rrbonucleotrdes . and any 
srngle oUgomer compr^s one or a combrnatron of t.o or more , 
of said different t/es of subunits. 

5 . .ey<od for implementing an analog neural network, 

..erei/data of each neuronal unrt, in the form of m- 

/ ^ _ V V. e., are each represented by a set 

component/ vectors V - V, 

/ A V that are a subset of all single- 

of th/oligomers and E, that 

/ 1-1 correspondence with ttie 

st/nded oligomers and are each m 1 - 1 c 

^ . , , m in an abstract m-dimensronal 

sis vectors e^, 1 - x, ^, • • ■ f 



vector space; 



V =.nri E represents an 
wherein a set of the oligomers and r p 

, „ - 2 V. e,, wherein the E, and oligomers 
component vector V - v, / 

co.p.e.entarv n.c.eot.de se.ence. wrt. the Ey.go^.= 
Of V for which the /mplxtude 
4- • ^ 1-hP i-th component or v lui. / 
representing the i un / 

V 13 positive, and the oligomer. repreaentrW^the .-th 
componentof .^orwhiohV.isnegat.ve. and/ 

■ „herein the concentratron o. each ot/e oiigomera E 
, i3 proportronai to the magnitude o.^e ampiit.de V, ot 

i-th component of V; f \ / 

Wherein the interconnec/ionUd signai.ng between 

J HuA set of biochemxcal 

neuronal elements are repreJent/d Wa 

, / or E, that are analog 

reactions involving the olxWaers Fl, 

/S^/vector addition and vector 
^presentations of operat/ons of vector 

and matrix algebra; an/ . , , signal 

,-c»Aon of a saturating function to a signal 
wherein application or 

/ 1 „nits to produce an output is 

from one or more /euronal units 

.epresented U------ ^ ^ °^ 

..id set of Zochemical reactions to a complete, sub- 

^Xsetofsingle-stranded.and.oligome.^^^^^ 

.n out/of the neural net«or. is represented .V a set 
cliZers that specifically hybridize to said sub- 
Zchiometric set of E, and oligomers. 
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, The method clai» ^. wherein the oU,or»er= / 
.„.epenaen.XV comprise .u.uni.s se.ec.e. ..o^ the ..o^p/ 
consisting ot .eo.,.i.onucieoti.es, .i.onocieoti.es.^ 
.„.io,s ot aeo.,.i.on.cieoti.es .hon.cieoti.es/an. a 

oii^o^e. co^prises one o. . co^.net.on o/t„o o. 
of said different types of subunits. / 

, Ther.ethodof ciaira ^, whereir/ content 
.ddressaMe ™e.orv is represented Pv^ooi of oii.o.ers 
.avin, seiected sequences, andA/^ot - — 

ilar/eiDerience Vi^ is used to 
strands representing a partroJlar/eiper 

.vla/ds /representing the complete 
obtain the set of oligomer stt^Ads/rep 

experience V,», comprising thAlTips 

Obtaining single-st/nded oligomers representing a set 
Of .ectors V,, each o^ich sectors represents an item of 

— / Of experle^ 

o.ter product o/ all the experience vectors V, for i.: 

,c, retr/ing a particular experience V, that is 

/ ^<:; U in accord with 

imperfec/ly represented as U, , i 

„he/the function is a saturating function, bv finding a 

7of oligomer strands X, corresponding to the inner product 
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of the strands representing the T„ matrix and the strands^ 
representing vector Ui", 

,d) hybridizing the oligomer strands representing to a 
hybridization array comprising a complete set of a/hored E, 
and strands, washing the hybridization array remove 
excess X, strands, and identifying the depot s/tes of the 
array that contain double-stranded oligomerAomplexes, 

(e) denaturing the duplex molecules l/the hybridization 
array and collecting the set of^ligom/ strands S(X,) 
representing the saturated X, 

,f, repeating steps (c) , (/i) , /hd (e) iteratively, using 
the X. oligomer strands obtajn/m each previous iteration to 
obtain a new set of strands j^' representing saturated X, 
.elected from the inner p/duVj/the strands representing 
the T„ matrix and the /rands representing X„ until two 
successive iteration/yield the same set of oligomer strands 
representing the c/mplete experience V>. 

8. Th/method of clalr.v/7, wherein the oligomers 
independen/y comprise subunlts selected from the group 
conslstZ of deoxyribonucleotides, ribonucleotides, and 
analo/ of deoxyribonucleotides or ribonucleotrdes; and any 
slnje oligomer comprises one or a combination of two or more 
said different types of subunits. 
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